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ABSTRACT: The aim of this study is to explore the abundance of macrobenthic fauna at 
Sandspit beach which was previously not known. A total of 31 macrobenthic species 
were recorded from the site. The abundance of macrobenthos at Sandspit was higher at 
low tidal mark as compare to high tidal mark. The most dominating macrobenthic groups 
throughout the study at both stations were molluscs and polycheates. Nematodes, 
crustaceans and echinoderms were less abundant groups. Diversity indices and 
abundance were high during pre-monsoon period, scarce in Mid-monsoon period and low 
in late monsoon season.  The formation of storm and high wave action  might be the 
possible cause of lower macrobenthos density  during mid and late monsoon season.  The 
results obtained in this study clearly indicate the effects of monsoon on the diversity and 
distribution of macrobenthos at Sandspit.  
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INTRODUCTION 
 
 Sandy beaches occupy three quarters of world’s shoreline (Bascom, 1980) and 
considered as a good substrate for macrobenthos. The exposed sandy beaches are 
physically dynamic benthic environment and one of the more extended intertidal systems 
in the world (Lecari and Defeo, 1999). Sand and silt is the most abundant kind of 
sediment in the bed of sandy beaches where organic detritus is found with minerals, 
serves as food and hence strongly influence the benthic life in relation to sediment. 
Diversity and abundance is generally known to increase with substrate stability and the 
presence of organic detritus (Allan, 1995; Jenderedjian et al, 2007). 
 The species composition and abundance of macrofauna are considered as the very 
important tool to monitor the environmental effect (Varshney et al., 1984), and hence 
they are considered as good indicator of pollution (Dauvin, 2006; Dauvin et al., 2009; 
Kennedy and Jacoby, 1999; Clarke and Warwick, 1994).  
Benthic communities from sandy beaches have been studied by several scientists e.g. 
Eliot & Drake, 1981; Chou and Khou, 1990. Macrobenthos are considered as ideal 
measures to environmental disturbances and is an effective indicator of the extent and 
magnitude of pollution (Perus et al., 2007).  
 Very little information on the abundance and species composition of macrofauna 
from the sandy beaches of Pakistan is available (such as; Ahmed and Hameed, 1999; 
Kazmi and Naushaba, 2000). Majority of work done in the past is of qualitative nature 
(such as Fauval, 1953). The aim of this study is to explore the diversity and abundance of 
macrobenthic fauna at Sandspit beach which was previously not known from this area. 
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MATERIAL AND METHODS 
 
 Sandspit is 14.5km long barrier bar which connects the rocky head end of Manora 
with the main land. The beach on the seaward side of the bar is backed by low dunes. 
Behind the bar there is a long tidal lagoon (backwaters) dominated by mangroves 
belonging to single species Avicennia marina. 
 A total of 56 samples were collected in duplicate from two stations S1 and S2 
(Figure 1) in pre Monsoon (March), early Southwest (SW) Monsoon (April & May), mid 
SW (June & July) and late SW (August & September) Monsoon period. In the text PSW 
stands for pre Southwest Monsoon, ESW for early Southwest Monsoon, MSW for mid 
Southwest Monsoon and LSW for late Southwest Monsoon.  Station S1 is located in front 
of a large back water channel and S2 in front of Marine Biology Shore lab.  
 The samples were collected along a vertical transect at High Tide Mark (HT) and 
Low Tide Mark (LT). At each station 2 replicate quadrates of 0.25 m2 were excavated by 
using a shovel up to a depth of 10 cm and the collected sand were immediately sieved by 
using 0.5mm mesh sieve. All fauna retained on sieve except polychaetes were preserved 
in 4 % formalin. Polychaete worms were collected in separate plastic bottles, narcotized 
and preserved in 70 % alcohol. In laboratory the organisms were sorted, identified and 
counted.  
 Species richness, evenness and Shannon diversity indices were calculated to 
visualize the effect of Monsoon on the distribution of macrobenthos at studied stations. 
 
 
Fig. 1. Map showing sampling Stations S1 and S2 at Sandspit. 
 
Farooq and Arshad: Diversity and abundance during sw monsoon season           15 
 
RESULTS 
 Species diversity: 
 A total of 31 macrobenthic species were recorded from the site. The Shannon 
diversity index (H’) calculated to characterize species diversity and Evenness index for 
the relative abundance or proportion of individuals among the species. The diversity 
indices, species richness and evenness index are shown in Table 1. At Sandspit the 
highest species diversity (2.11) was recorded in PSW (pre-monsoon period) and lowest in 
MSW (mid monsoon). Overall the species richness and abundance was high at S1 as 
compare to S2 (Table 1). 
 
Table 1. Comparsison of diversity indices at high and low tide at studied stations S1 
and S2. d = Species richness; J’ = Evenness index; H’ = Shannon diversity 
index; S = Sandspit station 1 & 2; HT = High tide Mark; LT = Low tide 
mark.  
    S1 S2 
    
HT LT HT LT 
  d 2.492 3.318 1.44 0.8686 
PSW J' 0.8585 0.778 1 0.8173 
  H' 1.977 2.11 0.693 0.8979 
  d 2.056 1.365 2.551 1.674 
ESW J' 0.917 0.723 0.852 0.959 
  H' 1.4751 1.0027 1.8723 1.3297 
  d - 0.1 0.31 - 
MSW J' - 0.15 0.29 - 
  H' - 0.158 0.35 - 
  d 1.8205 1.4118 - 1.1696 
J' 1 0.76468 - 0.88025 
LSW H' 1.098612 1.230699  -      1.220282 
 
 Macrobenthos abundance:  
 The most abundant groups throughout the study at Sandspit were polychaetes, 
gastropods and bivalve molluscs (Figure 2).  The highest density of macrobenthos was 
observed during PSW season and lowest in MSW season. The density of coelenterates 
was high during LSW and they were completely absent in MSW. The nematodes were 
observed only in MSW and LSW season while echinoderms were only observed in PSW 
and ESW (Figure 2). The bivalves were the most dominating group during ESW at S2.  
 Figure 3 shows the comparative abundance of macrobenthos at high tide mark (HT) 
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and low tide mark (LT). The mean comparative abundance of macrobenthos at Sandspit 
was higher at LT as compare to HT. The abundance of macrobenthos at station S1 was 
high at LT in PSW and LSW, whereas in MSW the macrobenthos were totally absent at 
HT at this station.  At station S2 the macrobenthos density was comparatively high at HT 
in ESW and were completely absent during MSW at LT (Figure 3).  The comparison of 
macrobenthos abundance in studied monsoon season showed highest total abundance of 
macrobenthic organisms in PSW and the lowest in MSW (Figure 4). 
          
 
Fig. 2.  Macrobenthos abundance 0.25 m-2 at Sandspit station S1 and S2. PSW= Pre 
Southwest Monsoon, ESW= Early Southwest Monsoon, MSW= Mid Southwest 
Monsoon and LSW= Late Southwest Monsoon. 
 
 
Fig. 3. Comparative macrobenthos abundance 0.25 m-2 at high tide mark (HT) and low 
Tide mark (LT) at Sandspit. PSW= Pre Southwest Monsoon, ESW= Early       
Southwest Monsoon, MSW= Mid Southwest Monsoon and LSW= Late 
Southwest Monsoon. 
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Fig. 4. Comparative macrobenthos abundance 0.25 m-2 at Sandspit. PSW= Pre 
Southwest Monsoon, ESW= Early Southwest Monsoon, MSW= Mid Southwest 
Monsoon and LSW= Late Southwest Monsoon. 
 
DISCUSSION 
 
 The beach of Sandspit is relatively clean and undisturbed. The most diversified and 
dominating macrobenthic groups throughout the study at both stations were molluscs and 
polycheates which were reported to be the most abundant macrobenthic taxa on sandy 
beaches worldwide (Mclachlan, 1983), while nematodes, harpacticoides, platyhelminthes 
characterized as the important meiofaunal groups on sandy beaches (McLachlan et al 
1996). Coelenterates and Echinoderms were the least abundant organisms at Sandspit. 
Broken fragments of corals were also collected during this study which may be drifted on 
beach with tides. The gastropods were the only group recorded regularly during the study 
period. 
 The crustaceans were remarkably lower in numbers at Sandspit and were only 
recorded in early-monsoon season (ESW). Only one brachyuran crab belonging to family 
Ocypodidae was recorded from Station S1 at LT. Isopods and Mysids were also reported 
from Sandspit only in ESW. Kazmi and Naushaba, 2000 reported 3 species of Isopods 
from this site while only one species was collected during present study. This is may be 
due to the difference in sampling area and time.   
 The density of nematodes was low during studied SW monsoon season and they 
were recorded only in MSW and LSW season in lower numbers. Aziz and Sultana, 2000 
also reported the lower abundance of meiobenthos including nematodes during SW 
monsoon season.   
 The higher density of macrobenthos at Sandspit during PSW was might be due to the 
favorable physicochemical conditions particularly temperature, salinity, light and 
sediment characteristics. These parameters were reported to affect the macrobenthic 
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diversity and abundance (Brazeiro, 2001). 
 The results obtained during this study shows that the macrobenthos was scarce in 
MSW at Sandspit. The low abundance of macrobenthos is might be due to the formation 
of storm and rough sea conditions in Arabian Sea in these two months which exerts a 
relative high impact on the abundance of macrobenthic groups.  
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